Laser driven high-order harmonic generation (HHG) from molecules depends on the particular symmetry of the highest occupied molecular orbital (HOMO) and its orientation with respect to the laser field. Recent work has shown that the HHG spectrum from aligned molecular samples can be used to determine the molecular structure with a unique time resolution [1, 2] . So far these studies have been confined to simple diatomic and triatomic molecular systems. The present work extends this approach to significantly more complex polyatomic molecules, namely acetylene (HCGCH) and allene H2C=C=CH2), whose HOMOs are represented in the insets of Fig. 1 .
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High-order harmonic emission is observed in acetylene and allene molecules with 14 fs laser pulses. The molecules are aligned non-adiabatically producing a time dependent modulation of the harmonic signal as the ensemble undergoes the subsequent alignment revivals. At the points of maximum alignment the harmonic signal is measured as a function of the alignment angle showing a behavior that can be related to the structure of the highest occupied molecular orbitals (Fig. 1 ). The harmonic signal is suppressed when the harmonic generating field lies in a nodal plane of the HOMO, while it is enhanced when the field points along the direction of maximum electron density. The difference in results from acetylene and allene demonstrates the subtlety of this technique to the details of the orbital structure. The results are reproduced by calculations performed in the frame of the Strong Field Approximation. This also implies that, for these molecules at least, a calculation using only a single electron wave function is sufficient to capture the main features of the angular dependence of HHG. This results suggest the extension of the recently proposed molecular orbital imaging techniques beyond simple diatomic to larger molecular systems is feasible.
